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|, Mashibvich. MM D. rdoge é _ 3, Mar 1963, 843-849. 
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; betw lectric constant (¢€) 
2 een relaxation  abuaua and the die : 
: “Dist 6) of sitals of the. cordierife system was studied in ~ : 
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asap tion Cotton, ‘The experimental data indicate 
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bonding of the relaxation ions with the lattice. or to relaxations not of indi- 
vidual] ions but of icn complexes. The character of the frequency and tem- 
perature dependence of €, €'; and tan 6, as well as the calculated param- 
eters, agree well with Debye’ formulas. All samples showed a tendency 
towards a gradual vanishing of the maximum on the curves for tan 9 (t,°C) which 
was even greater for €" (t, °C), proceeding from fgg, inthe direction of higher 
frequencies. It was not possible to determine the type of the relaxation ion. 
Polycrystalline cordierite samples containing small amounts of impurities 
do not show a relaxation maximum. With decreasing frequency, tan 5 
undergoes a monotonic increase up to 10°? at 100 cps. The cordierite 
phase of the sitals studied may contain ionic impurities or solid éolutions 
which result in a more intensive appearance of relaxation polarization. 
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gggwhich are much higher than fgex tan 8 continues to decrease, 
4@hermined from the Cole— Cole diagram, is much greater 
asitlite ps. “This may be due to the presence of another component 
of relaxation polarization. Further research, including detailed structural 
studies, is needed for a complete analysis of the nature of relaxation polar- 


ization. This work was done at the State Scientific Research Institute of 
Electrotechnical Glass, in Moscow. {EDW] 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1" 


& | Phy Na, Ky Li, resonance, absorption 


RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1 
a SS 


EPEC ATE IH 


(u)/a )- (asplesp-a/twpic) pt-a/ 

-” - @/0161/62/008/006/1740/1742;* 
) i a ) es 

|-TITLEs Dielectric losses in glace at weve lengths of 6 m : 

‘ leas Fizika tverdogo tela, ve 55 Me 6, 1963, 1740°1742 

“TOPIC TAGS: dielectric loss, glass, wave length, frequency, Si, B, Al, Ba, Ca, 


} 


| ABSTRACT: The author has investigated the temperature dependence of the dielec- 


‘| tric constant and dielectric loss for wave lengths of 8 am in-a number of glasses, : 

_| Comparing these results with similar date for wave lengths of 3.2 cm. With ; 

| dnerease in frequency, the dielectric constant declines somewhat and the time 

dependence gradually smooths out. The dielectric loss increases ‘sharply at room =: 

| temperature, and its rate of | ipbeapad with temperature proves to be much greater. Pot 
0 


at higher frequencies (3.7°1 as compared with 1 cycles). Alkali-free aes 
| glasses are characterized by no increase in dielectric loss in the temperature a 
| gnterval 0-400C, in contrast to alkali-bearing glasses, which show a marked 

| dnerease. No specimen of alkali-bearing glass investigated showed a smoothing 
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of the temperature dependenceiof dielectric loss for 8 am wave lengths relative to. E 
those of 362 cme Curves for these glasses for both weve lengths are practically 
| identical. Lead-bearing glasses show the highest frequency dependence. Curves | . 
' of dielectric loss in the ultraehigh-frequency range apparently represent only ee 
| the beginning of the absorption band due to elastic ionic vibration in the infrae =| °: 


| ed. part of the spectrum. These results may be interpreted on the basis of a al 
resonance loss. By assuming that an increase in temperature leads to increased =| | i 


<< | “damping” of resonance absorption and to a corresponding expansion of the absorp- Shi ye : 
: | tien curve, one may understand why the temperature dependence of dielectric loss: | ee | 
i | for wave lengths of 8 am is sharper than for wave lengths of 3.2 cm. Orig. art. | i. 7 
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AUTHOR: Mashkovich, M. D. 
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TITLE: Dielectric properties of glass ceramic celsian system 
SOURCE: Fisika tverdogo tela, v. 6, no. 6, 1964, 1862-1865 


TOPIC TAGS: dielectric property, ceramic material, crystallization temperature, 
dielectric constant, dielectric loss, temperature dependence, frequency dependence 


ABSTRACT: The dielectric properties of glassceramic similar to celsian 
Ba0°A1,03°25105 containing Ti0, as a mineralizer were measured as a function of 


frequency and crystallization temperature. It was found that according to the 
changes of the dielectric properties there were three distinct crystallization ; 
temperature regions, With increasing crystallization temperature up to ~ 12000 , 


there was a gradual decrease of tg 6 at 102 0 cps and a more rapid increase at 

400 cps. With the transition from glass to glassceranic € sharply increased, 

and in the interval 1000-12000 it remained relatively constant. In the second 

region 1200-12500 there was an almost discontinuous e in the properties, a 
ee &, and a sharp decrease in tg 6 at 400 cps. In the 
Cord | SAB ethene Sa cies phan SEs 2 a oe et eee 
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interval 1250-13000 & and tg 6 remained practically constant. Above 1200C there 
was a gradual increase in the density, as well as a sharp increase of the average 
crystal dimensions, Detailed investigation showed that the moat pronounced 

. dependence of tg ¢ on frequency and temperature was observed for glassceramic 
,samples crystallized at 1200C, The data for glassceramics of the celsian systen 
iwere compared with previously obtained date for glassceramics of the cordierite 
‘system (M. D. Mashkovich. FIT, 5, 843, 1963). The electron microscopic investiza- 
ition of the samples was performed by N. M. Vaysfel'd. The samples were prepared 
‘by Ye. G. Panasyan under the guidance of L. G. Bayburt. Orig. art. has: 3 
diagrans , : 


‘ASSOCIATION: Gosudarstvenny*y nauchno-issledovatel'skiy institut elektrovaluumnogo - 
‘stekla Moscow (State Scientific Research Institute of Electrovacum Glars) 
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{TOPIC TAG: glass, 


i ‘ i } 
ed | 
"| ABSTRACT: ‘The dielectric constant and the tangent of the lose angle vere measured 

lat frequencies 10 and 1019 eps in glesses of the system Me0~Alp03-Si02 (Me = Me, 

‘Ca, Sr, Ba), The 8i0, Alp, and MeO sontents were 50--70, 12.0--19.5, and 10.5== 

33.0 molar per cent, ee nectivaly The dielectric properties were measured with & ; cae 

Qemeter at 1 cpa, and in cylindrical cavity resonators operating in the Hp) mode aye! ; 
at 1 and %.7 x 10:0 ena. The dielectric constant at both frequencies increased Be 
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1. TSentrel'nyy nauchno-issledovatel'skiy 1 proyektnyy institut 
lesokhimicheskoy promyshlennosti. 
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Efficient rerameters of earthmoving machinery for transportation 
constructicn. Transp. stroi. 15 no.d:40-42 Ap '65. 

(MIRA 18:6) 
1. Zamestitel' rukovoditelya laboratcrii TSentral'nogo nauchno- 
issledpvatel'skogo instituta svyazi. 
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Introduce contimous-action earth-working mach into 

construction for the transportation industry. me stroi. 

12 no. 5212-16 My '@2, (MIRA 15:6) 
(Excavating machinery) 
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FEDOROV, Delos SHUBIN, Mo4e; NEDOREZOV, I4A.; MASHKOVICH, O.N.; 
UOR'YE, G.K. 


ing machines 
Basis for the prospective typification of earthmov. 

4n the construction of transportation systems. Transp. stroi. 
15 00914345 S '65. (MIRA 18:11) 


1, Veesoyumyy nauchno-issledovatel 'skiy institut transportnogo 
stroitel'stva,. 
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TROYANOVSEIY, &.V.; MASHKOVICH, P.S., inshener, reteensent; KOLIMSHOV, V.4., 


redaktor; > Vot., redaktor; MIKHAYLOVA, V.Y., tekhnicheskiy 
redaktor. 


fBoonomising on electric energy in the electrolysis of sinc and 
copper; tasic electric characteristics of the procesees and 
electric equipment used] Mronomiia elektroenergii pri elektrol ise 
teinka 1 medi; osnovnye elektricheskie kharakteristiki prot sessov 
1 elektrooborudovaniia. Moskva, Gos. nauchno-tekhnicheskoe isd-vo 
lit-ry po chernoi 1 tevetnoi metallurgii, 1954. 166 p. (MERA 8:1) 
(Hlectrolysie) (Zinc--Blectrometallurgy) (Copper--Blectro- 
metallurgy) 
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: SOV/124-57-7-8035 
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 7, p 85 (USSR) 


AUTHOR: Mashkovich, S. A. 
pe 


TITLE: Concerning the Problem of Calculating Vertical Currents in the Atmos- 
phere (K voprosu o raschete vertikal'nykh tokov v atmosfere) 


PERIODICAL: Tr. Tsentr. in-ta prognozov, 1956, Nr 43 (70), pp 29-33 


ABSTRACT: To determine a vertical velocity in the atmosphere the author uses 
the vorticity equation, writing it in terms of the spherical coordinates 
ag , D a “nx a6 2wsind _ 2wcosd dow |, 
dt a oo * asinvd OX a ne Oz n 
wherein: 6 is the vertical vorticity component; vw) , YM . and w 
are the velocity components along the axes v, h, and z, respect- 


ively; t is the time; p is the density; w is the angular velocity of 
rotation of the earth; and a is the earth’s radius. In evolving his form- 
ula for the calculation of a vertical velocity the author makes the follow- 
ing assumptions: 1) The air temperature in the troposphere decreases 
Card 1/3 linearly with increasing altitude, but remains uniform throughout the 
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Concerning the Problem of Calculating Vertical Currents in the Atmosphere 


thickness of the stratosphere; 2) the vertical velocity in the friction layer is deter- 
mined from:the surface-pressure field, i.e., is found by means of the well-known A. 
F. Dyubyuk formula [ Dyubyuk, A. F., K vychisleniyu vertikal'nykh skorostey po 
polyu davieniya (On the Calculation of the Vertical Velocities From the Pressure 
Field), Tr. NIU GUGMS, ser. II, 1947, Nr 24]. A working equation for calculation 
of the vertical velocity (in mm/sec) at the H = 5 km level is adduced by the author 
in the following form: 


w| egy = 0-20 wy, + 0.79x 1072, S) + 2.51% 10781, As) + (o, ADI . 
(2 


- 2.84x 1074 22 _ 1.53% 107443, a9) 


wherein @ and Ps designate, respectively, the elevation of the 500 -mb constant~- 
pressure surface and the thickness of the 500-to-1000-mb constant- pressure -differ- 
ence interval, Ww, is the vertical velocity at the upper boundary of the friction layer 
h, and wherein, in the calculatica of the corresponding Jacobians (which is done by 
the method of finite differences), the unit of length adopted is 1,000 km. An example 
is adduced of calculation of a vertical velocity, wherein the calculated ascending 
Card 2/3 
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SOV/124-57-7-8035 
Concerning the Problem of Calculating Vertical Currents in the Atmosphere 


motions of the air are compared with the observed positions of actual precipitation 
areas. 
Vv. V. Bykov 


Card 3/3 
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AUTHOR: Mashkovich, S. A. 

cbecameiinniiaeaes = 
TITLE: Forecasting of Terrestrial Pressure by Means of Rapid Electronic Computers 
ie (Prognos nasemnogo davieniya 6 pomoshch'yu bystrodeystvuyushchikh elektron- 
* nykh vychislitel 'nykh mashin) 


‘PRRIODICAL:  Meteorologiya 1 Gidrologiya, 1957, lr 1, pp 8-18 (U.3.8.R.) 


| ABSTRACT: Report ie devoted to the problem of forecasting the pressure at sea level 

| by the utilization of high speed computers. The application of the 
Fridman equation which describes the changes in vertical component of the 
velocity vortex in a given part of the air and the Green function wi ch 

ie expressed through elementary transcendental functions, is explained. 

In order to compute the pressure, it is necessary to know the condition 
of the atmoeptere in the entire space. The solution of the problem through 
the utilisation of data for several (four or five) atmospheric levels can 
be obtained by the BESM computer but the calculations in this case would 
be very complicated and time-consuming. For this purpose, the author 
exployed a much eimpler and quite reliable model of polytropic atmosphere. 
In a polytropic atmosphere, the geopotential height of any isobaric sur- 
face is expressed through the geopotentials of two arbitrary selected 
surfaces, consequently it is possible to operate with geopotentials of 
only two isobaric surfaces. The evening of Oct. 13, 1954 was used as an 


Card 1/2 example for the forecasting. 
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Forecasting of Terrestrial Pressure by Means of Rapid Electronic Computers 


Basic terrestrial pressure charts are shown in Figs.2a and 2b resp. The 
actual terrestrial pressure chart for evening of 10/14 is sham in Fig.2v. 
The synoptic processes for the given period are explained by the rapid 
shift of the cyclone from the North Sea region toward Finland and its 
consolidation with the great depression existing in that region. The 
entire calculation including printing of results took 40 minutes of work 
of the BESM camputer. It is pointed out that improper selection of a 
certain 6t value may result in mathematical instability, the solution 
loses its physical aspect and the process will be described incorrectly. 
A comparison of manual calculating methods with that of modern computers 
showed the great advantage of the latter. 

12 Charts. 
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 11, p 123 (USSR) 


AUTHOR: Mashkovich, S.A. 


TITLE: Contribution to the sideration of the Effect of the Nonlinear Terms 


in Short-range Pressure and Temperature Forecasting Equations 
(K uchetu effekta nelineynykh chlenov uravneniy pri reshenii zadachi 
© prognoze davieniya i temperatury maloy zablagovremennosti) 


PERIODICAL: Tr. Tsentr. in-ta Prognozov, 1957, Nr 60, pp 22-31 


ABSTRACT: Several methods are offered for the approximate solution of 
the nonlinear equations for the forecasting of metorological elements. 
In particular, the author examines the solution of the problem of 
the forecasting of the pressure at the "mid-level" of the atmosphere 
[i.e., that level at which thermal advection does not result in pres- 
sure changes; generally close to the 700-mb level. Transl. Ed. 
Note] over the northern hemisphere. Here the author follows Ye. 
N. Blinova who employs the equation of the transfer of vorticity on 
a spherical Earth for the solution of this problem. The solution of 
the linearized equation (linearized with respect to the zonal motion) 

Card 1/6 _ of the vorticity is obtained in the form of a series of spherical 
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Contribution to the Consideration of the Effect of the Nonlinear Terms (cont, ) 

‘functions with coefficients determined from the 
Wy 


initial values of the stream 
function 


= 
tt 


m 
SO genes es m+ 6/")P (cos 9) (1) 
n n n n 

nem 


where 


m 2(a +w) 


‘nD ~ nlntlyp M-am 


aid of corrections 


One of the Proposed methods 
Consists of the following steps. The 


the desired function w j 
Provided by the series (1 
series in terms of spheri 
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Contribution to the ar Terms (cont. ) 


Consideration of the Effect of the Nonline 


solution of a nonhomogeneous linear equation w 
right-hand side is found in the form of th 
ficients of the initial field of ». Yet an 


puted in the linear approximation, for example 
tiation, Furthermore, the function ec 


in terms of spherical functions with coefficients that are functi 
A nonhomogeneous equation is obtained for 


correction ,. Its solution can be expres 
integral Containing the influence function 


t2n qn 
%2=— SS SG(e', rr", tr) eer, M4 7) dO" dA! dr (2) 
00 0 
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Contribution to the Consideration of the Effect of the Nonlinear Terms (cont. ) 


where ant | 


G= z Gan(ntly sin 6’ Po (cos v3 


cosy = sin 6 sin 6' cos [a, (t-1) + (A-')] + cos @ cos@' 


2a tw 


7= “a(aly) 74 


(The method of the solution of the vorticity equation by means of the influence 
function was Proposed by Ye.N. Blinova. In Particular, she reduced the solution 
(1) of the linearized vorticity equation to that form). The computation of the 
higher-order (third) derivatives of Y for the determination of ® can be replaced 
by the computation of the first derivatives. For that purpose solution (2) is 

y means of bi-quadratic integration by parts. Thereupon 
we obtain a new set of influence functions which contain second-order derivatives 


of G. Application of the given method has afforded a refinement of the forecasts 
Card 4/ 
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Contribution to the Consideration of the Effect of the Nonlinear Terms (cont. ) 


obtained within the framework of linear theory. In conclusion an examination is 
performed of the numerical] solution of the nonlinear dynamics of the atmosphere 
(short-range forecasting) without preliminary linearization. Here the fore- 
casting problem is solved in a quasigeostrophic approximation on a "flat" Earth. 
The atmosphere is considered to be polytropic, 
system of equations of the Partial first derivativ 
totime 98H/ at is taken in the form proposed by N. I. Buleyev and G. I. 
Marchuk, -namely, in the form of space 
advection and vorticity advection multi 


tions. The polytropy hypothesis here permits expressing the pressure and tem- 


pressures at two reference 


reduces to a surface integral 
evaluated over the two reference levels. The 500-mb and 1,000-mb levels are 


selected for that purpose. The basic data are taken from these two levels and 
the forecast of H is obtained for the same two levels. The integration interval 
with respect to time is divided into a number of steps &t. The geopotential 

H in the time function is found by Euler's method (method of tangents) provided 
the values of 9 H/ at can be computed for any desired moment. In the 


computation of the derivatives and integrals with respect to the horizontal 
Card 5/6 
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Consideration of the Effect of the Nonline 


of the 500-mb and 1,000- 
40 minutes. 


S. L. Belousov 
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Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 11, p 124 (USSR) 


AUTHORS: ich, S.A., Kheyfets, Ya. M. 


TITLE: Operational Forecasting Experience Relative to the Mean Monthly 
Surface-temperature Anomaly Using the Method of Ye. N. Blinova 
(Opyt sostavleniya operativnykh prognozov srednemesyachnoy 
anomalii nazemnoy tempe ratury po metodu Ye. N. Blinovoy) 


PERIODICAL: Tr. Tsentr. in-ta prognozov, 1957, Nr 60, pp 37-43 


ABSTRACT: The authors adduce the results of the compilation of operational 
forecasts relative to the mean monthly surface-temperature anomaly 
according to the method of Ye.N.Blinova. The « alculations were 
performed on electric "Mercedes-Euklid" calculating machines. The 
fundamental forecasting equation for the nonzonal and nonstationary 
portions of the temperature has the form 


a 8 k" a aT 1 dT ob 

[ae = — —(k' = 

‘oe? opt ae al dz i Fa! asin 0 d6 3 

Here T and wy are the nonzonal, nonstationary portions of the 


Card 1/4 temperature and stream functions, respectively; t is the time, 
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Operational Forecasting Experience Relative to the Mean Monthly (cont. ) 

> 
\ is the longitude of the locality; gis the geographic latitude; @= 0.5 7 - o ; 
a is the radius of the Earth; z is tHe eertical coordinate; 4 is the twodimensional 
Laplace operator in spherical coordinates; k' is the turbulent thermal diffusivity 
coefficient in the vertical direction; k" is the horizontal large-scale mixing coef - 
ficient; a is the relative angular velocity of the atmosphere relative to the 
Earth; T is the zonal temperature, assumed to be given by the formula 
T= To + M sin“ @; To is the temperature at the Pole; and M is the temperature 
difference between the pole and the equator. The following initial and boundary 
conditions were assumed in the solution of the problem: At the starting moment 
the temperature is to be a known function of the coordinates 6, A, andz. At 


separately from the equation of heat conductivity, assuming that it is known at 
the starting moment. In addition it is assumed that the temperature varies con- 
tinuously in the transition from the soil into the atmosphere. (The process is 
assumed to be a steady-state one). The forecasting formula for the Prognostic 
computation of the mean monthly surface-temperature anomaly proposed by 

Ye. N. Blinova has the following appearance 


Card 2/4 
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Operational Forecasting Experience Relative to the Mean Monthly (cont. ) 


2M 


T=——M__ 
a*(a+u) 


Z[a,,(@) cos md + b,, (8) sin mk ] 


mm m m mom m,m 
am(0) = ZC, 2), (0) - DZ, (8) b, (@= ED. Zi (0)-CZ> (6). 


Here w =7, 20x1075 ccc is the angular velocity of the rotation of the Earth; 


cm and om are determined by means of the coefficient of the expansion of the 
initial field of altitudes of the 500-mb surface; and Zin(®) are certain standard 
functions that contain as parameters the circulation index ( a/w ) and other 
constants which characterize the physical properties of the soil and the air. Using 
this method, starting in 1952, the Dynamic Meteorology Section of the Tsentral's 
nyy institut prognosov (Central Forecasting Institute) has prepared forecasts of 
the mean monthly surface temperature for the Eurasian land mass. The solution 
obtained in the referenced work depends essentially on the circulation index 
which is variable both in space and in time; that quantity must be obtained first. 
Just how great the importance of the correct determination of that parameter is 
has been shown by computations in which the values of the actual circulation 
Card 3/4 
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SOV/124-58-11-12788 
Operational Forecasting Experience Relative to the Mean Monthly (cont. )} 


index were used. The attached tabulation shows the results of computations for 
1952, 1953, 1954, and 1955. The operational forecast verification of the mean 
monthly surface temperature over the territory of the USSR (in percent) is 
shown as follows: I, Long-range Forecasting Section; II, Dynamic Meteorology 
Section; III, Dynamic Meteorology Section utilizing the actual circulation index. 


Four-year 
Year 1952 1953 1954 1955 Mean 
I 74.0 74.4 77.7 71.8 74.5 
I 76. 2 72.0 78.4 77.0 75.0 
I 83.8 80. 3 82.3 80. 1 81.5 


Sh. A. Musayelyan 
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MASKOVIC, 8.4. Pa - 2098 
On the Bumerical Prediction of Atmospheric Pressure by Means of 
a High Speed Electronic Computer. (0 prognose ataosfernogo 
davlenija s pomose! ju pystrodejetbyjuédich elektroanyoh 
vysislitelnych masin, Russian) 

eH cae Wauk 888R, 1957, Vol 112, Hr 2, PP 245-248 

U.8.S.8. 

Received: 5 "4 1957 Reviewed: 4 / 1957 


The investigations carried out by I.A-KIBEL’, N.1.BULEEV, 
G.I-MAROUK et al. permit the formulation of the problem of the 
short-term prognosis of meteorological elemcnts. However, before 
the production of high-speed computers the methods of solving 
thie problem could not be employed. The present work describes 
a method based upon the use of modern computing devices. 

The problem of the short-term prognosis of meteorological 
elements above the “plane” earth can be reduced to the solution 
of a system of 4 equations, which have the following signifi- 
cance and by which the following ie described: a) The change 

of the vertical component of the rotation of velocity in a 
given part (domein 7) of the air, »b) an adiabatic process is 
investigated, c) A formula for geotrophic wind. The equations 
are obtained by a simplification of the equations of motion, 

4) The static equation permits the elimination of temperature 
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On the Numerical Prediction of Atmospheric Pressure by Means of 
a High Speed Electronic Computer. 
from the equation b). after some further transformations the 
following equation is obteined for H: 
aS aa yee 2b) ; ax) “1 ¢ "oF 
The following basic conditions ere taken isto socount: 
1) Vertical velocity on the surface of the earth 4e equal to 
sero. 2) On the upper boundary the flow of the mass in vertical 
direction is equal to zero. 3) A solution which is limited at 

xtsy* > 48 sought. When solving the above equation 


oH/at is selected as the required function and the derivations of 
BE according to the coordinates are considered to be known. The 
problez is then reduced to the solution of an elliptical 
equation with the aforementioned boundary conditions. Froa the 
value of H which ie velid for the time ¢ the value for t+5t 

can then be found. 

fhe author based the prognosis-scheme worked out by him upon 
this method of computation. In this way the problem can be 
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. solved only by means of high-speed computers. The author selected 
the machine of the BESM (= 7) of the Academy of Sciences. Two 
further simplifications were assumed: 1) The model of the poly- 
tropic atmosphere, 2) Only the data for Europe and Northern 
Siberia were used. After some trial computations 6T © 22,5 min 
was selected. The computing time necessary for "one period of 
time” 5t amounts to 35 sec and the time needed for the computa- 
tion of a prognosis for 24 hours is 40 minutes including the 
introduction of data and printing of results. In the case of a 
forecast actually carried out a cyclon was, e.g. correctly pre- 
dicted. 
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AVAILABLE: Library of Congress 
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Tsentral 'nyy institut prognozov 


Vopros dinamicheskoy meteorologii (Problems of Dynamite Neteoraroe” 
i ned Gidrometeocizdat (Otd-niye), 1958. 110 p. 
Trudy, VYP. 78) 1,300 copies printed. 


Sponsoring Agency: USSR. Glavnoye upravieniye gidrometeorologiche- 
skoy slushby. 


MM. 
Resp. Ed.: Ya. M. Kheyfets; Ed.: Yu. V. Viesgva; Sech. Ed.: I 
Zarkh. 


h worlers 
rticles is intended for researc 
PURPOSE: This conseology.. Tt may also be of interest to advanced 


students in the field. 


ods of a short- 
VERA les deal with hydrodynamic meth 
_ ERAGE enenating of metecrologic elements, the theory of climate, 
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Problems of Dynamic Meteorology sov/2115 


and questions of general atmospheric eireulation. The article by 
py S.A. Mashkovich discusses the formation and retention of zonal 
circulation heat under the influence of the incoming solar heat 
for given albedo values of the earth's surface. Ye.M. Dobryshman 
presents a linear theory for long-term humidity forecasting. 
S.L. Belousov explains the errors occuring in solving forecasting 
problems for & mean atuospheric level by replacing differential 
equations , with difference equations. ¥.V. Bykov offers & solu- 
tion of the spatial problem in forecasting meteorologic elenents 
assuming quasi-solenoidal motion. V.P. Sadokov presents a fore- 
casting method (a spatial problem) adapted for 4 fast electronic 
gto There are 47 references: 30 Soviet, 13 English, and 
rman. 


TABLE OF CONTENTS: 

Mashkovich, S.A. Shaping Zonal Circulation 5 
Mashkovich S.A. A Theoretical Model for Studying the Development 
—ser General At 


mospheric Circulation and the Climatic Fields of the 
Meteoric Elements 
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" Belousov, S.L. The Study of Errors Occuring in & Numerical Compu- 
tation of the Equation of Vortex Transfer at-Mean Atmospheric #3 
Levels 


Bykov, V.V. Taking Into Account Wind Deflection From the Geo- 
strophic in Forecasting Meteorologic Elements 83 


Dobryshman, Ye.M. Solution of the Equation for Geopotent ial Change 92 


Sadokov, V.P. A Numerical Method for Computing the Baric Field for 
a Case of Baroclinic Atmosphere 105 
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AUTHOR: Mashkovich, 8. Ae 80V/50-59-3-23/24 
pics cha OS 

° _ PITLE: All-Union Conference on the Theory of Pressure Variation and of 


Processes of Cyclo- and Anticyclogenesis (Yacsoyuznoye sovesheh- 
aniye po teoril isneneniya devleniya i protsessov teiklo- 1 
antiteiklogeneza) 


PERIODICAL: Meteorologiya 1 gidrologiya, 1959, 3e 3,.pp 63 - 64 (USSB) 


ABSTRACT: The All-Union Conference dealing. with problema arising from the 
theory of atmospheric pressure variation and of processes of 
oysloe- and anticyologenesis vas held -in. Moscow in December 1956. 
The Conference had been organised by the Teentral'nyy institut 
prognozov (Central Forecasting Institute). It was attended by 
delegates of the following organizations: Gidromateosiushba SSSR 
(Hydromete@rological Service of the USSR), Institut fiziki at- 
mosfery AN SSSR (Institute for Atmospheric Physics of the AS 
USSR), Moskovekty gosudaretvennyy universitet (Moscow State Uni- 
versity), Leningradekiy gidrometeorologicheskly inetitut (Lenin- 
grad Hydrometeorological Institute), et al. A total of 30 lec- 
tures was heard, most of them peing devoted to hy@rcodynamie fore- 
Cara 1/3 casting methods, some of these combined with the use of electro- 
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nic computers. Phe problems discussed were essentially the fol- 
lowing: 1) Pressure forecast in the middle troposphere by the 
aid of a barotropic models 2) Forecasting of pressure areas on 
various levels (different variants of the barsolinis model ) z 

3) The influence deriving from the circumstance that observa- 
tion data and artificial limit conditions are no* elucidated 
upon the accuracy of the forecast; 4) Consideraticr cf the cir-~ 
cumstance, when making the forecast, that the wind is not geo- 
strophics 5) Porecast of the evolution cf baric fornations and 
local pressure variaticr under vonsideration of wind datas 6) 
Forecast of the baric zone according to various graphic methods; 
7) Forecast of the baric zone at various atmospheric levels by 
the aid of empirical functions of the influence; 8) Investiga- 
tion results concerning various syaoptic methods of forecasting 
the shift and evolution of baric formationss; 9) Elaboration of 
methods of objective analysis (by the aid of machines) of ob- 
servation datas 10) Methods of analytical representation of 
meteeFological zones; 11) Qualitative analysia of local pres- 
sure variations by the aid of various theoretical schemes. 
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All-Union Conference on the Theory of Pressure Varia- 80V/50-59-3-23/24 
tion and of Processcs of Cyclo- and Anticyclogenesis 


Investigations in the field of numerical forecasting methods 

are stated as having expanded and a certain success in this re- 
garcé is noted. Some of the success sade in the field of the 
hydrodynamic forecasting methods is due to the application of 
modern high-speed computers. The Conference decided to set up 
within the shortest tize a neteerological computing center at 
the GUGHS. It also recommended to intensify research work by the 
application of synoptic nethods. 
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3(7) PHASE I BOOK EXPLOITATION sov/2592 
Moscov, Tsentral'nyy institut prognosov 
logy) Moscov, 
Voprosy @inamicheskoy meteorologii (Problems in Dynamic Meteoro 
Ti accaatestalak; 1959. 69 p. (Series: Its Trudy, Vyp. 86) Errata 
slip inserted. 900 copies printed. 


Sponsoring Agency: Glavnoye upravieniye gidrometeorologicheskoy sluzhby pri 
Sovete Ministrov SSSR. 


Ea, (Title page): S.A. Mashkovich; Ed. (Inside book): L, V. Blinnikov; 
Pech, B4.: I. M. Zarkh. 


PURPOSE: This issue of the Institute's Transactions is intended for specialists 
working in the field of dynamic and synoptic meteorology. 


COVERAGE: Liection of articles treat problems of short-range weather 
Pecatiitze Galas the methods of dynamic meteorology, The use of an 
electronic computing machine "Pogoda" in short-range(36 hours forecasting 
of pressure fields at sea level and at 300 mb is described, The Legrerias 
and coding #ystem are discussed in some detail, The emthor concludés tha’ 
the forecasting accuracy of the method he describes is on a per with 
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Problems in Dynamic Meteorology (Cont. ) sov/2592 


corresponding statistical techniques used in non-Soviet countries. References 
accompany each article. 


TABLE OF CONTENTS: 


Belov, P. N. Short-Range Forecast of Pressure Fields by Using the Electronic 
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‘Mashkovich, 5. A. Simplified Method for Integrating Vorticity Equations 

for Forecasting Purposes ka 
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Forecasting of Baric Fields at Sea Tevel and in the Middle froposphere 49 
Dobryshman, Ye. M., and R, I. Nozedze, Relation Between the Pressure Fields 
and Wind in the Barotropic Atmosphere 55 
Belov, P. HN. The Problem of Pturnal Pressure Variations at Various 

Altitudes 63 
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assigned for the flow function in the whole atmosphere. The tran- 
sition to an end-difference scheme for the height is accompiished 
with the calculation of data at three levels (one of which 1s the Ps 
Sea-level) so that the values of the flow function at three levels 


ties. In addition to this the known equation of Ye. N. Blinova ig 
derived for the flow function at an average level, so that the sy e- 
tem of four equation with righthand parts, which depend on the solu- 
tion of Ye. N. Blinova's equation, has to be actually solved. These 
four equations are solved by means of spherical-function series, 
and a numerical analysis of the Stability of elementary wave solu- 
tions in time is made with certain fixed values entering into the 
meteorologic-parameter equations, i.e. the Supposed parts of the 
correspondingly proper frequencies are determined. All elementary 
waves appear to be stable lasart from the weak inatability of the 
longest waves), from which the conclusion is drawn about the possi- 
bility of using the considered linearized three-level model for 


purposes of long-term forecasting. { Abstractor's note: Complete 
translation. 7 
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vorticity equations by the iteration 
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TITLE: Automation and meteorology. 


SOURCE: Kibernetiku - na sluzhbu kommunizmu. v.!. A.1i. Berg, ed. Makes aa? 
Gosenergoizdat, 1961, 23--252. 


in meteo and hydrormncteo forecasting im possible without the use of the means «+: 
methods of automation. The present paper describes the ‘technological pr 
currently required in the compilation ofa forecast (fest). Data obtained at aii 
elevation jevels are used: Most distric’ ‘cst offices have accessé te meter abis- 
trong (obs) from ali of the Eurasian cor inent; the main fest .eaters nave neitt 
her.isphere and partial gouthern-hemus,' ere data in additior thereto. Obser.a' 
are nace by predominantly nonautomal: cans, processed, :oled. transmit’ 
je oted plotted, and synoptically an«i:re., @ fost ie prepared aid tcanamittes 
tat poteriiai uder. !. Meteo measurer.ents. Obs-data olie: tion The USSF as 
4,590 ubs stations and about 7,606 obs punts. 3,006 stat ons ipaxe d-hris obs. tue 
data are transmitted by telegram in 7 ts y code groups ot 5 digits each. Seve.e 
weather reports are extra. About 15-19% obs telegrams go annually from mete 
stations to feces offices inthe USSR. The daily traffic in Moscow <8 a out 30,009 
telegrams. The Hydrometeorologival Service, USSR, handles addit «nal globa- 
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reservoirs to feed a given power station than ie currently done on the basis of clima- 
tological data alone. 5. Weather modification. Any hope for human contro! of 
weather reposes in the development of the quantitative theory of various meteoro- 
logical phenomena, and broad experimentation in determining the effects of modify- 
ing action. The simple elimination of individual meteo phenomena appears unreal- 
istic over the near term because of the enormous energies involved. For example, 
a single summertime cumulus cloud expends an amount of energy that is a multiple 
of that developed by the Volga hydroelectric station imeni V.I. Lenin. The method 
of "triggering intervention," that is, of disturbing a quasi-stable state in the atmo- 
sphere is a desirable and more promising avenue of endeavor. EXamples of such 
efforts are found in cloud and fog modification, a difficult task which, however, 
according to V. Ya. Nikandrov (Iskusstvennyye vozdeystviya na obiaka i tumany - Ar- 
tificial cloud and fog modification. Gidrometeoizdat, 1959) has been successfully 
attacked with small energy expenditures by local intervention into elementary pro- 
cesses, such as the stimulation of phase and microstructure changes. There are 

18 references (13 Soviet, of which 1 English-language as cited in abstract, and 5 
Western English-language). ; 


ASSOCIATION: None given. 
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PERIODICAL: Meteorologiya i gidrologiya, no. 2, 1961, 3-12 


: TEXT: The author of the present paper investigated the waves above the 

' spherical Earth at a multi-strata model of the baroclinic atmosphere. 
Particular attention was drawn to the examination of the peculiar features 
of wave development according to the character of the zonal motion and of 
the vertical structure uf the initial perturmtion. The author started 
from the equation of storm velocity and heat supply as suggested by Ye. 
Blinova. (Ref. 3) as a starting point. The perturmtion of a certain ground 
state was examined (according to Blinova, Ref. 1). ‘The zonal motion, which 
depends on altitude and geographical latitude only, was assumed to be such 
@ ground state. The solution of this problem was found in the form of 
the Eq. (4): 
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ee 


Besides, the following formulas (5) were suggested for the energy of the 


development of paroclinic waves: 
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g 
5 | cos 09’ 28%" sind dodndt; - 


2 
f cos iy’ 22 sinfdidvrd0+ 
0 . 


F 12a 
4 —oree {J fe Se oy Fe costesinodb ddd. (5) 
(te—1) TepR? 0 


ee 
The symbols denote the following:  «{ current function; w - the vertical 
velocity component: 0,A, z - the spherical coordinates; t - time; f- p/P; 
DB = p(z) - pressures P = 1000 millibear; a - Earth's radius; g - gravita- 
tional accilerations ¢ - density3w - angular velocity of Earth's rotation; 
R - gas constant; } and 5 a ~ vertical and dry-adiabatic temperature gra- 


dient;&({) - index of circulations K' and? - critical and potential 
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energy of the perturbation; Symbols: (A, B) - Jacobian; P(e) - sperical 


harmonic; j - level t. which the concerned quantity is referred; Oy 
= On + 10, on ~ roots of the characteristic equation; A and y - amplitude 


and phase of the wave which both depend in a definite manner on the ver- 
tical distribution of the initial phase and amplitude of the wave; 8 - 
number of strata. On the base of these solutions, a four-strata and a nine- 
strata model of the atmosphere were calculated. The results are in fair 
agreement for both models (Tables 1-3, Figs. 1 and 2). By analysing these 
results, a different development of the pertrbations which initially were 
localized in various strata of the atmosphere was found. Above all, the 
perturbation penetrates much faster the higher strata than the lower ones. 
The baric perturbation initially localized in the lower strata of the 
troposphere rapidly propagates upwards on which occasion the perturbition 
near the ground becomes slightly reduced in intensity. After 4-5 days 
the perturbitions are about equal at different altitudes of the lower half 
of the troposphere. The bario formation near the ground is slowly shifted 
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westwards and becomes quasisteady. The perturbations originally lecalized 
in the upper tropospheric and lower atmospheric strata are unstable. The 
amplitude rapidly increases with time. The displacement takes place with 
nearly constant velocity. The perturbation also penetrates into the lowe: 
strata. After 4-5 days, the amplitude of the wave formed at sea level 
amounts to about 30% of the initial amplitude at the level f-0.3, whereas 
at an altitude of f = 0.3 the amplitude increases by the 1.5 fold during the 
same period. Another difference in the vertical structure of the bari- 
field is the following: The baric formation, forming due to the develcp- 
ment of the perturbation in the lower stratum, is characterized by the went 
ward inclination of the vertical axis in the lower tropospheric strata and 
by an eastward inclination in the upper strata. Perturbations forming in 
the upper or middle tropospheric strata exhibit the oppesite behavior- 
During the described evolution of baric formations, vertical air currents 
and temperature waves occur. (4) holds also for this case. Phases and 
amplitudes of the temperature waves and of the vertical velocity depend to 
a considerable extent on the initial structure of the pressure perturbatim. 
The temperature field is subjected to especially strong changes if the 
original perturbation is {sothermic. Local deviations of the vertical 
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the respective levels occur 
Calculation of 


py means of formulas (5) has shown that the investi- 


a considerable transformation of potential perturbation energy into kine- 


fThia energy transformation is due 
or falling currents. 
in kinetic energy 


tic one. 
air masses in rising 
as a whole, an increase 
gated. 


{individual stratum. The extent of the change 


energy Within an atmospheric column with a cross 


terized by the following 
the beginning of the period. 
perturbation near the ground and to 
wave. In its further development, the change 
correspondingly amounts to 0.75- 107 
potential energy ‘ in the cases investigated 
0.2 and 0.5 t/sec 


figures: The change 
It amounts to 5 
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data were obtained on the assumption that the perturbation amplitude at 
the beginning was 4 am. M. I. Yudin is mentioned in the paper- There 
are 2 figures, 3 tadles, and 23 references: 10 Soviet-bloc. 
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PERIODICAL: Referativnyy zhurnal, Geofizika, no. 12, 1961, 
58, abstract 12B368 tor, tsentr. in-ta prog- 
nozov, 1961, no. 111, 13-28) 


of meteorologic elements in the baroclinic atmosphere is given 
in the work with a detailed account of peculiarities in the ver- 
tical distribution of meteorologic elements. The vortex equa- 
tions of the velocity, heat inflow, and statics under conditions 
of quasi-solenoidality are taken as the original equations. The 
solution of this problem by a numerical method is adduced for 
four- and ten-level models of the atmosphere. The stability of 


TEXT: The solution of the linear problem on the forecasting + 


Card 1/3 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1" 


alate 


a E = 


CIA-RDP86-00513R001 


Spgs: 


: 12/2001 SIRI Crp area 
"APPROVED FOR ner saat aerate seis i 


ry v 
33061 
§/169/61/000/012/067/0a9 
The theory of pressure, ,, D228/D305 


movement and the development of waves Superimposed on the baro- 
Clinic zonal flow are investigated On the basis of the obtained 
ults, 


tropopause, Temperature advection Promotes the appearance or 
instability, whereas vertical movement compensates thig effect 
to some extent. It follows from the obtained results that the 
rate or movenent of waves ig &reatcr in Winter than in sumer, 
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moment in the lower layer appear to ve quasi-stationary, wh::e 
those localized in the upper troposphere are unstable; the most 
kinetic snergy is generated in the jatter case. The conversion 
of the potential energy of the disturbances into kinetic enerey, 
occurring in the movement of a single wave, is the resuit of the 
vertical redistribution of thermally-heterogeneous masses theough 
the action of ascending and descending currents. [Avstracter s 
note: Complete translation. 
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Practice in numerical forecasting of ground pressure for some 
@ays in advance. Trudy ISIP no.126:8-19 '63. (MIRA 16:11) 
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Taking into account the diabatic effects in numerical short~ 
range pressure forecasting. Trudy TSIP no.126:38-46 '63. 
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"(where p, is the factor to be determined, 1, is the geopotential, and i refers to 
‘the number of observations at the station), 5) solving for p,, and 6) computing 5 


‘of interpolation error. The results of the computation give an isopleth map 

: showing interpolation errors. This map is shown in Fig. 1, and is based on the 

i geographic points indicated in Fig. 2 of the Enclosures. The problem of station 

: distribution is discussed, and a method of computation is proposed for selecting 

’ station location to insure the best objective analysis. In doing this, stations 
‘were inserted between the original points, and a new run of the computer was made, 
iwith subsequent determination of interpolation error. Then more stations were 
_edded and new runs made. Eighteen stations were added on the first run, jl more = 
on the second, 42 more on the third. On the third run, with a totel of 91 new 
‘stations, almost all errore exceeding 0.5 diseppearei. With 195 new stations, all 
‘errors in excess of 0.2 disappeared, and it was concluded that this gave sufficient 
‘ gocuracy for reliable long-range forecasting. Orig. art. has: 3 figures, 1 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1" 


Salli iccdeled FOR june ci oa dao tel REE: sdk cetera - 


ares, 


| ACCESSIOM wR: APLO2I378 
i table, and 3 formas. 


cal Conpubing Center 
| SuBe@rTEDs 2Suay63 
| gup CODE: ES 


ema QUGHS 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1 


CE BSG. RE Nise, EE Re UA Ea ELSE SNE PR A Lr erat BA Ss aE AR cave SEE SARI SSE 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1 


2 SRR DL Rizo Se BAER ria str Pah eae ee Beet Vi = ESRI EE vist Nites Tate Ue tae ASL Eas bie 
pei epse tees Guar ga's “anti ym are. : 2 Roe deat etsy ay etme eee SaRe ane > E 


“Pigs 1s interpolation errors corresponding to the network of 
stations shown in Fig. 2.. ge" ee eke 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1 


UcabH ARG  BUDNRG HST Biases a ee tee eee ne neha La UE eee a SENSES IIe ie oar Anas aes sesh ee 
Cres = : ag : em 3 — arate : 


ACCESSION UR: APL023378 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720005-1 


Eo Sg Shed CARE SEY Es ON Re RY Peer DO PERU AT ee Se Sime yn 
= S if e Sas e - 5 ie ¥ bat 


ENCLOSURE: Ol 


Fig. 2. Network for aerological data : 
distribution of available observation at the present tins. 
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element at the junctions of a regular grid on the basis of observational data from 
‘agularly distributed-stations; . The latter. stage can be divided into 4 search for : 
stations. whose observational data should be used for computing the values of the meteoro- — 
logical éloment at a particular junction of grid lines and computation of the value of the 
meteorological element at this junction by interpolation or extrapolation on the basis of 
stations... there.is.a.d: dis 


put rep ¥y ys p or the 
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